very glad to gather from one or two papers which have lately been published on this side, and conversations I have had with other ancesthetists, that a new interest is being taken in the administration of nitrous oxide for prolonged operations.
The drawbacks to the method are, that to give nitrous oxide successfully and safely for mnajor operations much practice is necessary, and it must always therefore remiain in the hands of the expert. Successful anesthesia includes, of course, "ease" for the surgeon in operating, which is of importance to the patient as well as to the surgeon, in that it may affect the question of shock, and in some cases the complete success of the operation. The administration taxes the attention and endurance of the ancesthetist to a much greater degree than any other method. More or less cumbrous apparatus must be used. It is by far the most expensive method of producing anesthesia. One must therefore try to make out a case for a more extended trial of these gases.
I do not think anyone will deny that nitrous oxide is in itself by far the least toxic and safest general ana-sthetic we have at the present moment, and that after-results and disconmforts are quite negligible in the large majority of cases, as compared with the effects of chloroform and ether. By the rapidity of its action and pleasantness, induction is robbed of most of its terrors, and many authorities look on that alone as of great importance. The elemllent of fear can be further eliminated by a previous injection of a narcotic. If after injection of an opiate induction is done by any other method, the patient will be more thoroughly woken up, and so part of the beneficial action of the narcotic will be lost. When the nitrous oxide is withdrawn, the patient comes round either immediately or within a few minutes, and is perfectly hinmself. This has been objected to by some as likely to cause earlier and more acute feeling of pain, mental distress and fright. My experience is that the large miiajority of those who have had a previous injection of morphia or omnopon feel no great amount of pain; in a small mninority there is pain, but nearly all of them go to sleep directly after they are back in bed again. If there is pain, I believe myself it is better for the patient to have more morphia or omnopon, than that the tissues should have slowly and laboriously to elinminate the more lethal poisons, ether and chloroforim.
As to fright from waking up so quickly, none will certainly be felt if the nitrous oxide is continued until the dressings are on. If you Section of Anestheties do not continue the admninistration till then the patient should be allowed to come completely round and thoroughly understand that everything is finished before being disturbed. If ethei has had to be given along with the nitrous oxide, recovery will be delayed for a few minutes longer and the question will not arise. After-vomiting, as usually meant, practically does not occur. In a few cases the stomach may be emptied once with no distressing or lasting nausea. Occasionally you may meet with the patient who vomits after a narcotic, but I am beginning to think that these cases may be found to occur less often after omnopon than morphia. The method in my experience does not produce lung troubles, or increase any that may be previously present. I have given gas and oxygen with and without a little ether when bronchitis, unresolved pneumonia and advanced tuberculosis has been present wvithout the mischief being increased. The sitting position can be adopted at once, and water, food, stimulants and medicines can be given very soon if desired.
As to what is gained apart from comfort and immediate safety to life when the administration is in skilled hands, there can be no question, whatever may be the reason, that after a long and severe and shock-producing operation under nitrous oxide and oxygen, with or without the addition of some ether, the clinical condition of the patient can only be compared to that following a successful spinal anesthesia. Shock from trauma caused under nitrous oxide and oxygen compared with all other general ansesthetics is much less. Crile considers it four times less. To account for this, there is the fact that the gas is much less toxic to the tissues and cells generally of the body. It is eliminated with astonishing rapidity, and even after two or more hours' administration leaves very little result of its action.
Dr. Crile has brought forward sections to show the effect on certain cortical cells of the brain of the administration of chloroform, ether, and nitrous oxide respectively; the changes in the cells were most marked after chloroform, less after ether, and very slight indeed after nitrous oxide. I do not know if these observations of his have been confirmed, but I have not seen them contradicted, and it is what one would expect.
Taking the view most generally held that anesthesia is due to the tissues being deprived of their power to use oxygen, in the case of the use of nitrous oxide and oxygen that power apparently must return immediately. Some recent work and writings seem to suggest that some of the beneficial effect of this rapid return of the nervous 29 30 Page: Nitrous Oxide and Oxygen ini Mlajor Surgery and other tissues to their normal condition mnay be due to less interference with the actions of the ductless glands, perhaps more particularly with the adrenals.
As to the expense, it can be considerably lowered by using a certain amount of rebreathing; and on the question of rebreathing, account must be taken of the work that has been done on the elimination of carbonic dioxide bv Pembrey, Haldane, Priestley, Boothby and others, and especially of the most interesting and suggestive work of Yandell Henderson. I believe that all physiologists are agreed that exaggerated respiration lowers the normiial CO2 content of the blood, and that a condition of diminished CO. content of the blood Ilmust have a marked deleterious effect on the cells and their chemical functions, and that CO, is the principal stinlulant to the respiratory centre. In the induction period of aneasthesia there is invariably, if not at other times, exaggerated respiration. It has been shown that this loss of CO., will be much accentuated in abdominal operations with exposure of the viscera, and in relation to this it has occurred to me that the comparatively small amount of shock met with in some severe pelvic operations, in the Trendelenburg position, under various aniesthetics, may be partly due to the fact that the intestines are not exposed and CO. not lost. In complete colectomies when the intestines have had to be left outside the abdomen, Arbutbnot Lane carefully wraps them in silk or other tissue, boiled in vaseline, thus making an artificial omentum, which according to Crile would stop the elimination of C02, and in my experience shock has been less in these cases than I should have expected, no matter what method 'of anesthesia one has used.
Besides Henderson's valuable experimental work on the question of carbonic dioxide and its relation to shock, Dr. Crookshank in his book " Flatulence and Shock " pointed out that the control of the processesthat-lead to the giving off of CO2 is probably invested in the adrenal bodies and the chromaffine system generally, and that there is therefore an intimate connexion between the vasomotor processes concerned in shock and loss of CO2 via the adrenals. The recent work of Van Anrep and Itami appears to go far towards confirming this view. This may perhaps partly explain the lessening of shock when the adrenals are thrown out of play by spinal anesthesia. Anyhow, whatever inay be the ultimate position of this recent physiological work, it cannot be doubted that this loss of CO2 may have a considerable bearing on the question of shock. Whether ultimately all the conclusions drawn by Henderson from his valuable experimental work are accepted or not, and without minimizing the part played by afferent nervous impulses, this loss should be taken into account.
My clinical experience is that a certain amount of rebreathing is beneficial to the patient, and I therefore agree with the American authors who have advised rebreathing as a means of replacing an undue loss of CO, and that therefore there is fortunately a more important reason for using rebreathing than the question of expense. I also find that the use of rebreathing nmakes the anaesthetist's work easier. I like to have at least 300 gallons of nitrous oxide and 90 gallons of oxygen available for a long operation.
I have used nitrous oxide and oxygen for producing anwesthesia, with or without the addition of ether, in ninety-four undoubted mnajor operations, most of them having some additional cause adding to the gravity, or likely to produce much shock, also in very many minor operations, and in a good many others on the borderline between the two. My longest administration was one hour and fifty-five muinutes. The following list includes the more used this method: Fifty-one of these operations were intraperitoneal, and in support of the possibilities of this method I can say that in only one of these did the surgeon complain of the anaesthesia, though in some cases he may have been more long-suffering than others would be. In a few cases I have been told, on inquiring, that the anaesthesia was good, and the surgeon has then been surprised to hear that N O + 02 had been given all the time. Some administrations are easy and some very difficult, but more ether can be added if necessary in the difficult cases, or, as sometimes has to be done when using other drugs, a complete change of method can be made. The most difficult cases are met with in the stout, muscular, florid, and alcoholic patients.
I have only changed the method, after having started the administration, three times, and only one of these cases is included in the ninety-*four major operations.
(1) I changed to open ether after about twenty minutes. The patient was in the habit of taking drugs, a fact which was not known at the time, and the comparatively small dose of m-orphia had only an exciting effect.
(2) Not included in this series. I changed to ether alone immediately after induction, as the case was obviously going to be very difficult. I was using Hewitt's apparatus and therefore could not use rebreathing.
(3) Also not included; the case was giving me much difficulty, and as there was no special indication for giving N20 + 02 I changed the method.
With greater experience and the improved apparatus I now have, I do not think it would have been necessary to change my method.
The most important contra-indications are advanced degeneration of the heart and vessels, a marked degree of emphysenma, and the presence of dyspncea or obstruction to the air-way. Of the ninety-four patients nine died. They were all in a desperate condition. Four were cases of neglected general septic peritonitis. Two were cases of neglected intestinal obstruction, in which Paul's tube had to be used. One was a case of obstruction in which a resection was done in an emergency operation. All of these four cases had been neglected for days, and were more or less moribund. One was a case of amputation of the 'upper arm after an accident, the patient being bloodless, cold, with respiration of a sighing character. He had had an anaesthetic twice before during the day in attempts to save the arm. Lastly, a case of duodenal ulcer, completely blanched and exhausted from haemorrhage. None of these patients died on the table-they died some hours or days after the operation. All of them recovered consciousness. In none of these desperate cases did the administration give nme the same amount of anxiety I should have had if giving one of the other anoesthetics.
All the other patients recovered. In the series were six cases of general peritonitis with perforation of the appendix, the ages varying from 16 to 60. Appendicectomy, drainage, &c., was done, and they all recovered. In one of the cases of amputation of the breast with dissection of glands the patient was aged 80. Haemorrhaae was not increased, and the surgeon who operated told me, that not having operated on a patient anasthetized by these gases before, he was surprised at her good condition when he saw her in the evening. My oldest case was that of a man aged 81. A subphrenic abscess was opened and drained. He was under the care of a physician for his heart; a few days before the operation his pulse had been about 80 at the wrist, and about 160 at the heart. He laid on his left side during the administration; no trouble was experienced, no ether given, and he was no worse or different at the end of the operation than before. The youngest patient with whom I have used this method was aged 5. It was an appendicectomy. No trouble was experienced in this case, but I do not recommend that this method should be used at such an early age without some special indication. Another case was that of a woman, aged 53, who a year before was under a physician for grave chronic heart disease. Peritonitis with no adhesions was present. Before operation the pulse was 130. A gangrenous appendix was removed. The fat on the abdominal wall was estimated by the surgeon at 5 in. Two or three minutes after the facepiece was removed she said she felt able to walk back to bed. Her condition was just the same as before the operation. No ether was given in this case-she recovered. A diabetic, in whom an amputation was done at the thigh, ate and enjoyed his tea an hour after the end of the operation.
I have administered N20 +02 in conjunction with spinal anaesthesia, the patient being in the Trendelenburg position. I should think it must be very uncbmfortable to be conscious during a pelvic operation where this position is used.
As to the indications for the use of this method, I consider that whatever the operation may be, a patient is fortunate whose ancesthesia is successfully produced by these agents, but that the special indications for the administration of nitrous oxide and oxygen are as follows:
(1) Desperate cases, either from toxoemia or traumatism and haemorrhage. The choice here, if available, should lie between this general agent and spinal anvesthesia, that is, if all the chances the patient can have of recovery are to be secured; and the same choice holds good, to perhaps a modified degree, in all operations likely to produce much shock. Lack of time prevents me from going fully into the question of choice between this method and spinal aneesthesia, but I am sure that nitrous oxide and oxygen is better than spinal an8esthesia in the nearly moribund class of case, as they do not stand the general toxic effect of the drugs used for spinal aneesthesia. My experience in the use of spinal anaesthesia in acute abdominal and highly toxic conditions in children makes me agree with Mr. Tyrrell Gray that spinal anaesthesia is the best in these cases, and it is of course a very good method and less trouble in many abdominal cases in adults.
(2) For operations on diabetics nitrous oxide is certainly the best anaesthetic. All the forms of intravenous and spinal anaesthesia entail traumatism on vital parts, and both chloroform and ether have been followed by fatal coma. These operations are mostly amputations, and anesthesia is therefore easy.
(3) I would also suggest its use in kidney and genito-urinary operations, if after-troubles, such as fever, suppression, lung trouble, &c., are feared, and spinal anaesthesia is not indicated for the purpose of relaxation, as in some bladder cases-e.g., prostatectomy.
An injection of morphia or omnopon and atropine should be given an hour before the operation, or if by accident or on account of some contra-indication an opiate has not been given, atropine should be injected alone.
Induction, I consider, is best done always with N20+02 and ether. The addition of ether during induction makes the administration easier all through, even when none is added afterwards.
Enough oxygen must be given to keep the patient pink. In actual practice there is no question of percentage of oxygen whatever instrument is used-the indicator is merely a guide for adding oxygen until the desired result is produced. If at any time there is difficulty in getting the depth of aneesthesia required, ether should at once be added, instead of pushing the N20 by giving it under pressure.
If there is difficulty in maintaining a good colour, the cause must be found and removed. It may be due either to too little oxygenmechanical obstruction-inadequate respiration, due either to too great a depth of aniesthesia, acapnia, or circulatory failure.
In my hands some ether has been used in about 66 per cent. of the major cases; in some cases during induction only, in others at the end as well, where parietal peritoneum has had to be sewn up; again in other cases there has been a return to ether for a minute or two at intervals, much more rarely a little ether has been given during the whole administration.
I am using ether more often than I did at first, and I do not find the condition of the patient appreciably altered at the end by the small quantity of ether inhaled. Of course, as little ether is used as possible. The following three cases give -some-idea of -the amount of ether I have used:
(1) Short-circuiting the ileum into the highest part of the rectum; N20+02 for one hour and a quarter; ether, 11 oz. put into Clover's inhaler at the beginning-no more added.
(2) Laparotomy and excision of rectum, coccyx, &c., N90 + 02 for one hour and fifty-five minutes; ether, 41 oz. This was the total quantity put into the inhaler. No opiate was given before the operation, only atropine, as an injection the previous evening had made her vomit and feel very unwell.
(3) Complete removal of breast and glands. N20+02 for one hour and a quarter; ether, 1 oz., before induction; no more added.
In an easy case, and the very grave cases are generally the easy ones, the rapidity with which you can deepen and produce anaesthesia by the nitrous oxide with the help of a little ether enables you very often to give very little N.,O, and, of course, no ether, for quite long periods if the particular stage of the operation is not painful. Rebreathing for several breaths alternately with breathing out through an expiratory valve should be used. I find the expiratory valve and the bag near the facepiece of use in judging the condition of the respiration, and I prefer the English facepiece and Hewit's ordinary three-way stopcock, not the one for gas and oxygen, to the American pattern of facepiece and expiratory valve. If mechanical improvement of the air-wav is called for, a tubular mouth-prop with a stiff india-rubber tube generally answers the purpsee. I have not, so far, had to use the tongue forceps or clips in any of these. cases.
In a few of my cases there has been a tendency to cessation of respiration, which has occurred when the patients have not been rebreathing. They were a good colour at the time, with quite a satisfactory pulse, but a commencing pallor, rather than a cyanosis, quickly began to appear, and although they were fairly well under, I suspect that loss of CO2 was the principal cause, and not nitrous oxide poisoning. I have, however, always shut off the nitrous oxide, given a breath or two of air, followed by rebreathing of oxygen without nitrous oxide, and, of course, attended to the air-way. One aims at maintaining an efficient respiration, a good colour, and, if possible, a weak corneal reflex. If the corneal reflex has to be abolished to get sufficient relaxation, it should be allowed to return at short intervals. This will not interfere with the operation. In the case of too much rebreathing, the respiratory action is increased; the stopcock is then turned to valvular action.
A toxic condition from nitrous oxide can be produced. This is more likely to come on if the gas be given at an increased pressure, and especially in susceptible patients. The respiration, according to American writers, is first " laboured, with accentuation of the expiratory phase, followed by cessation." I have met with this kind of respiration, and have no doubt it would be followed by apncea if not attended to. Vomiting is said to occur occasionally, both in too light and too deep anaesthesia. I do not happen to have met with it in patients prepared for major operations.
That there are dangers to be avoided in this as in every method of ancesthesia is quite certain, as deaths acknowledged to be due to the anaesthetic have been reported. These dangers and deaths can, I believe, be prevented by the unremitting attention of a skilled anaesthetist, who has seen his case beforehand, and deliberately chosen this method. Under these circumstances, I am confident that nitrous oxide and oxygen, with or without ether, will in certain cases give the patient a greater chance of recovery than any other method of producing general anaesthesia.
My thanks are due to the members ;of the staffs of Guy's and the West London Hospitals, who have allowed me to try this method; especially to Mr, Arbuthnot Lane, Sir Alfred Fripp, MIr. Aslett Baldwin, and Mr. Donald Armour.
The apparatus required' must, I am afraid, always be cumbersome. I have here Dr. Teter's apparatus. Without the cylinders it is fairly light and portable. I used it in its original state in some of my most grave cases, but personally I have done better with it since I added the bag near the facepiece. I have not found the flow of gases as even as I should wish; a good deal of manipulation is required to prevent snowing up of the valves. Dr. Teter claims that rebreathing can be used with it, but the bags are a long way from the patient, and I find that a bag nearer the facepiece is better. And it is easier to regulate the pressure of the gas with the bag in this position. I have not always been able to get a sufficiently strong ether vapour from his ether attachment, and have done better since I have introduced Clover's container between the bag and the facepiece. Without any proof of its advantage, my experience makes me prefer to heat the gases.
Dr. Boothby's apparatus, which he kindly demonstrated at the West London Medico-Chirurgical Society last year,' seems to me a great advance on any former apparatus, in that two of the bags are done away with, leaving only the one close to the face. He claims that the valves are not liable to snow up, and there are regulators and gauges to fix the pressure at which the gas is delivered. The gases flow through water, which enables you at a glance to judge approximately what mixture you are using, which I feel undoubtedly would be a great help, notwithstanding that, of course, you judge your procedure as in any other method of anesthesia by the condition of the patient. It may also, to some extent, be purifying for the gases.
Dr. Gwathmey and Dr. Wolsey have designed a nitrous oxide, oxygen, and ether apparatus much smaller than Dr. Boothby's, but on the sam-ie principle-namely, that there is only one bag and that the gases flow through water, and judging from a description on paper I should think it would answer the purpose.
In some of these lmlajor operations I have used Hewitt's apparatus with Clover's container between the stopcock and facepiece, but I have done better and easier work with Dr. Teter's apparatus. The drawbacks to Hewitt's apparatus are that it does not allow rebreathing, and that it is very difficult to regulate the amount of oxygen you are giving; nor can you cut off the gas and give pure oxygen.
The Dental Manufacturing Company have put together for me this cheap and portable combination, consisting of two bags in Trewby's springs, to help to regulate the pressure of the gases for nitrous oxide and oxygen respectively, a mixing chamber with oxygen regulator, and another bag close to the face. Clover's inhaler can, of course, be used with it. The cylinders are coupled up separately, and can be changed during the administration.
I have used this arrangement successfully in severe intraperitoneal operations, and in conservative dentistry have given gas and oxygen continuously by the nasal method with it for thirty-one minutes, the patient being in the dental chair, but of course, it does not fulfil all the conditions one would wish for, and I prefer the larger and mliore costly apparatus.
DISCUSSION.
The PRESIDENT (Dr. J. Blumfeld) thanked Mr. Page for his paper, in which he had made out a very good case for the use of gas and oxygen and rebreathing, at least in extreme and dangerous cases. His own experience was limited to a few cases in which he had employed no ether at all, only gas and oxygen: he had had no apparatus which permitted of rebreathing. When he had used the method described by Mr. Page in serious and very grave cases in which it was most important to avoid toxic effects, his experience agreed with that of the author-i.e., he had been able to bring people successfully through in conditions where it would have been very difficult with ordinary methods entailing the use of chloroform or ether. A particular example was that of a woman with a gangrenous gall-bladder, very fat and extremely ill, for whom it was necessary to open the abdomen. She would have probably succumbed under any other method. A number of the points brought forward by Mr. Page would appeal to the antagonistic spirit of some of the members, especially those who were staunch supporters of the open methods of administration. The different points of view from which shock was now regarded were very interesting to observe, and there could not be a wider difference of practice than that between those who employed open ether and those who advocated such methods as Mr. Page's, based upon the physiology of Yandell Henderson. And one found it difficult to reconcile the statement that one must avoid all degrees of asphyxial element, with the view that there must be no diminution of 002 in the blood and tissues. Such points would doubtless be discussed.
Mr. BELLAMY GARDNER joined in thanking Mr. Page for his most interesting paper on the subject which had engaged his (the speaker's) attention for many years. In the year 1897 he first brought forward the use of gas and oxygen for minor operations-i.e., those not involving abdominal sections, but including small varicose vein, adenoid, tonsil, and stricture operations. In the following year Mr. Herbert Paterson, who was the resident anesthetist at St. Bartholomew's, wrote a paper detailing a series of operations in which this anmesthetic had been used,' in one case for one hour and five minutes. Later still he (Mr. Gardner)2 wrote a further paper giving experiences with this antesthetic for major surgery, including the radical cure of hernia, adenoma of the breast and longer varicose vein cases, but not for abdominal sections. It was a very expensive anaesthetic, and an American doctor had written him saying that over a three months' trial it was sixteen times more expensive than ether, so that on the whole it was not worth the trouble. Many of the patients were sick, and he could not promise that they would not be. As he (Mr. Gardner) said at the last meeting, a great deal depended on the general view of the profession at the moment, and it was difficult to get the patients properly prepared as for ether, though this was quite necessary. Also the Brit. Med. Journ., 1893 , i, p. 211. 2Ibid., 1898 , i, p. 1133 environment was often a difficult one: the patient might be on a large, broad bed in an hotel, so that one had to crawl on the bed while the gas-bottle, fitted with foot-keys, remained on the floor; moreover, under its influence the patient was perhaps somewhat rigid, and the surgeon got on better with the more relaxing anesthetics. At that time he had a remarkable experience in a case in which he was using an ether apparatus without valves, to which a gas-bag was attached. There was a breathing channel 2 in. in diameter. He found that his ether inhaler, which was supposed to contain 4 oz., had leaked, so that he had only 2 oz. of ether, though plenty of gas. The operation was to occupy twenty minutes. He got a remarkable anaesthesi, by keeping on with the gas, yet with the aid of this "farthing's worth" of ether the operation went off beautifully. Gas and oxygen alone was a difficult mixture to promise success with. He had been to cases where the surgeon promised matters would be satisfactory with it, but when the patient was an alcoholic it was almost impossible to render him unconscious with gas and oxygen. Still, it was satisfactory if other conditions were favourable, and where the patient was on a narrow table, which permitted proper use of the apparatus, with the foot-keys, &c. He soon saw that rebreathing was better than the use of valves, and he thought laboured respiration in the latter case was largely due to the working of the valves for a considerable time. In his own practice he reserved the method largely for diabetic patients, for whom he regarded it as the most valuable of all forms of anawsthetic. Three weeks ago he had a case of a gentleman who had had diabetes for eight or nine years and had a huge carbuncle on the back of his neck, which had been neglectea, and was sloughinig; the patient was passing 10 pints of urine per day. To give any general anawsthetic for an operation for relief of the pain seemed out of the question on account of the danger of coma supervening, but he administered gas and oxygen, and the patient, much relieved, recovered consciousness, but died two days afterwards from the effect of the general septic absorption. He did not think the rapid return of the pain after gas and oxygen counted for very much, for he had seen patients who had had Whitehead's operation done for excision of the rectum under ether, rapidly wake up to the most excruciating pain, even when they had previously been deeply under the anaesthetic. He did not believe ether warded off the pain for very long. When gas and oxygen were used alone, unless the patient was very carefully prepared, it was not uncommon for attempts at vomiting to come on after three or four minutes' anasthesia. The moment when the patient was going to be sick was signalized by very low blood-pressure and intrinsic obstruction to the air passages, a moment at which added asphyxia tended to turn the balance against the heart, and this might cause secondary syncope. To the same degree this could scarcely arise under other anaesthetics. At such a moment there was nothing to be done except to remove the facepiece and allow the vomiting to proceed, and to clear the air-way. It was difficult to start again satisfied that there was no vomited material in the passages. If the anesthetie now spoken of should come into general use he feared that deaths might occur 40 Page: Nitrouts Oxide and Oxygen in Major Surgery from asphyxia during impending vomiting; and it required very careful tuition and the insertion of a mouth-prop in every case in order to avoid danger. It would be unwise to give gas and oxygen and rely on the nasal air-way only. The after-effects of ether, by the ordinary or the open method, were good. He doubted whether the brain cells were damaged to any extent as a rule. He went one day into the Prince of Wales's Hospital and saw five patients who had had abdominal section the previous day; they were sitting up and chatting, and apparently as well as if nothing had happened to them. It did not seem necessary to administer such an expensive anaesthetic as gas and oxygen when the after-effects from ether were so good. Dr. DES VOEUX said he had seen the method now described used in two cases. One was that of a sensitive lady, who had had an anesthetic on four previous occasions, consisting of ordinary gas and ether, and who after each of them had vomited and suffered mentally and physically. When the present method was used she was under the anesthetic for twenty minutes, but the change was extraordinary. She came round very quickly, and in an hour she was comfortable; although she felt sure before the operation that she would vomit on coming round, she did not do so. Recently he had a very serious case of illness, requiring operation, and thought of the method of oxygen and gas. The patient was a medical man who had suffered from severe tuberculosis for two years, whose right lung was almost completely blocked by quiescent tubercle, with adherent pleura. FoI thirteen months he had had severe abdominal tuberculosis, with a hectic temperature running up to 103°F. He wished to be operated upon, but as he was wasted to practically a skeleton, and was moribund, every method of dissuasion was tried, but he firmly believed that if he were short-circuited he would have a good lease of life. Several surgeons refused to operate, but eventually Mr. Lane was prevailed upon to do so. Tuberculosis was found in the cecum and elsewhere. He was given gas and oxygen by Mr. Page, and the whole procedure went off well; there was no rigidity nor anything uncomfortable throughout the operation. His bloodpressure before the operation was the same as it had been during the three or four previous weeks-namely, from 85 to 88. He was under the anesthetic an hour and a quarter, and when he came round, while still on the table, he winked at him, and his blood-pressure was 100. Next" day it had fallen again to 88. Even the same evening as the operation he expressed himself as feeling better. The operation relieved his pain, but of course not his general disease. He died five weeks after the operation, but to within a week of the end he was in comfort. Death was due to perforation of one of the ulcers, leading to septic peritonitis. The operation seemed to have been worth doing because of the relief it gave for two or three weeks.
Mr. H. E. S. BOYLE said there were one or two questions which he would like to put to the author. Nothing had been said about the relaxation of the abdominal muscles when the anmesthetic was given for abdominal section; but when he had given gas and oxygen for lengthy operations, it had been difficult to secure such relaxation or to be able to promise that it would be obtained; of course he had not given the preliminary injection of a narcotic nor had he added ether to the gas and oxygen in his cases, and so he would like to know if when these things were done it was easy to get relaxation of the abdominal muscles. Mr. Page said more ether might be added in difficult cases, and that came as a surprise to him, and be had not realized that ether was used in the method described as " gas and oxygen for major surgery." He could confirm the remark that gas and oxygen was the best anesthetic for diabetics, as be had given it in three such cases where amputation was done, and there were no toxic results. He had been surprised to heat of operations for piles and other rectal conditions, as well as those on the urethra by this anaesthetic, because he had always found that cases in which the sphincters were seriously interferred with were liable to get opistlhotonos, which was distressing to both surgeon and anesthetist.
Dr. LOOSELY said he had bad occasion to use Teter's apparatus in six cases, all in clhildren, the eldest being a boy aged 6. This boy had had ether twice before, and was very sick afterwards. For the operation on double talipes he was under half an hour, and was all right immediately following it,' with no'vomiting. Much value attached to the ancesthetic under discussion for that class of case. The youngest of his series was a child aged 14 months, who had umbilical hernia, and he thought there was some risk in using plus pressure in a child of this age, and so removed the spring from the valve in these cases. He could not keep this patient sufficiently relaxed for the comfort of the surgeon; but turning on the ether kept him quiet, and the open method had not to be resorted to. One patient, aged 18 months, with inguinal hernia, he was able to keep well under and quiet without using ether. In the Children's Hospital, Great Ormond Street, he had been pleas'ed with the afterresults. He had not had the opportunity of using the apparatus for adults.
Mr. ASLETT BALDWIN said Mr. Page had given gas and oxygen for him in a number of major operations, for patients who appeared to be in a desperate condition; and he had formed a very high opinion of the method. In some cases where the condition of the patient seemed to slrow the operation must be finished off in a hurry, gas and oxygen had enabled him to complete it in safety. In other cases he had got through all right where he would have hesitated to operate under any other ancesthetic. It was the ideal anwsthetic in cases where the patient was already partially poisoned by his disease, as in diabetes. He would relate a case to show the advantage of the method. A young woman vw as under the care of Dr. Beddard, at West London Hospital, on account of acute bronchitis, on which an acute abdominal state supervened, which Dr. Beddard considered urgently needed operation. Under those circumstances one dared not give chloroform or ether. 'He (the speaker) opened the abdomen, and found the lower part of it and the pelvis filled with blood. The region was carefully explored; the tubes were normal, and as no active haemorrhage could be discovered, the wound was closed again after the blood had been rapidly mopped out. She seemed no worse after the operation, and made a perfect recovery. The relaxation of the abdomen was quite satisfactory during operation. She had nothing else besides gas and oxygen. In another case he believed ether was given at first. It was that of an elderly woman with a very weak heart, so bad that her doctor thought she would not bear lifting on to the operating table. A year previously a physician had given her only two months to live. She was very stout, and her abdomen was distended, and when he cut down he had to pass through about 5 in. of fat before coming to the abdominal muscles. He removed a gangrenous appendix and sewed her up without trouble. As soon as the inhaler was removed from her mouth she expressed her ability to get off the table and walk back to bed. Her recovery was uninterrupted. Vomiting, though not always absent, was not so troublesome as with other forms of anesthetic, the recovery was always quicker, and food could be given earlier, which was very important. At St. Mark's Hospital he had done a number of rectal operations, for fissures, small piles, fistulme, &c., under gas, and he prevented the opisthotonos or tendency to it by trussing the patient up in a jack-towel. The towel was sewn across a suitable distance from one end, the patient was usually placed on the side and the towel passed round the neck and the flexed knees, the thighs being flexed at the same time.
Mr. PAGE, in reply, thanked the President and other members present for the kind way in which they had received his paper. He suggested that the answer to the President's question as to the CO2 content of the blood and asphyxia was that less N20 was required after induction than before, especially if some ether had been used during induction, and that therefore more 02 could be given. With regard to Mr. Bellamy Gardner's remarks as to the expense of the ane'sthetic, that was freely admitted, but where rebreathing was adopted the expense was less. Though this fact might prevent its general employment, there were surely some cases in which expense should not be considered in the balance as compared with the safety of the patient. There certainly had been some rigidity of muscles in some cases, but some surgeons did not mind that as much as did others: a large number of his cases had been quite relaxed. Relaxation could not be promised without the addition of ether. He admitted that it was difficult to give gas and oxygen. He had been careful to say it should be in the hands of an expert. He recommended adding ether during the induction period. When gas and ether were given with the Clover's inhaler, in the old days, a prop was not always used, but no doubt i4 was good practice. If gas and oxygen were given alone a mouth-prop should always be used. He agreed with the fact being emphasized that deaths might occur if it came into general use. He agreed that the after-effects with open-ether were good, and at Guy's Hospital they were among the first to enTploy it, but considered, the results better after nitrous oxide and oxygen with ether. The case of the doctor mentioned by Dr. Des VYeux was certainly a bad one, and he (Mr. Page) was condoled with in having to give the ancesthetic for such a case, but he was able to tell the patient that he felt sure that he would get through the operation. He did not recommend gas and oxygen as a routine method for piles and other rectal operations. One fistula case was in a diabetic; he had no trouble with it. A beer-drinker might be given the anesthetic and kept relaxed, but it would be difficult and would not always succeed. He did not recommend the method for children so young as 14 months. He did not recommend the method unti about the tenth year, and only then if there was some special indication. He had given it for an appendix case in a child aged 5, but he did not advise its use till a later age; but it did very well even at this age for such things as opening a septic joint or bone.
Demonstration of a Modified and Simplified Apparatus for administering Gas and Oxygen without Ether.
By A. L. FLEMMING, M.B.
MR. FLEMMING said that in Bristol for some time they had been using gas in combination with ether for major operations, also gas and oxygen without ether. He was not in a position to purchase a Teter apparatus, and therefore he resolved to get the best form he could.
In the Hewitt apj:aratus he had noticed the absence of facilities for rebreathing. He had also noticed that respiratory depression was very apt to come on after ten minutes with gas and oxygen, which, in the light of the teaching of Mr. Yandell Henderson, might be due to some degree of acapnia. But it was obviated when an apparatus which perinitted of rebreathing was used. The apparatus now exhibited by him embodied two or three principles not at present in the Hewitt apparatus. The gas and oxygen entered by separate channels, and were controlled by one valve. If the valve lifted at all, it opened both ports; there was no such thing as a gas valve open while the oxygen or air valve happened to be stuck. Any combination or rebreathing could be secured by these apparatus. The heavier apparatus was carried by a moveable bracket attached to the anaesthetist's table. Two tubes passed to the two bags, and for prolonged major operations he had attached the Clover. The lighter apparatus could be taken to pieces by turning a screw, and there was no complication. He had used this method for a three-hour operation, such as for excision of the rectum.
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